Abstract: The singly-loaded shielded loop probe is investigated w.r.t. its sensitivity to electric fields. A standing-wave open microstrip transmission line cell is used to measure the response of a loop probe of 1% wavelength diameter to the magnetic field normal to the loop plane and to the electric field along its symmetry axis and along its cross direction. The response to the electric cross-field is shown to exhibit the characteristic of a short electric dipole which has inspired a compensation technique using an additional wire dipole cross-connected over the shield gap.
recommendation for high accuracy measurements of magnetic field using the singlyloaded loop has been to use loops of very small diameter (below 1% of wavelength) or otherwise make one additional measurement with the probe rotated in its own plane to allow later separation of E-field response from H-field response. Even with such small loop dimensions, serious degradations have been experienced in a measurement of the magnetic field distribution over resonant coils for Magnetic Resonance Imaging (MRI), [4] , where improper field distribution patterns were produced close to conductor gaps and open-end terminations due to electric crossfield components. During that work, it was found that the measurement accuracy could be improved by a modification of the shielded loop construction which compensates the electric cross-field pick-up. In this paper, the cross-field response of the shielded loop is investigated experimentally and a modification of the shielded loop is demonstrated which compensates this response.
Experimental Probe Characterization: The employed symmetric shielded loop together with a Cartesian coordinate system is shown in Fig. 1 . The actual loop probe had an inner diameter of 10 mm and its magnetic field response was enhanced by a partial filling of the loop area by a short cylindrical ferrite core of tree stacked toroids FT37-43. The loop impedance was measured with the reference plane at the gap:
With the ferrite core inserted, the impedance is Z loop = (0.33+j2.1)·50Ω at 500 MHz, with the imaginary part increased by a factor of two against the loop impedance without core; this corresponds to an effective relative permeability of µ reff ≈ 2. The loop responds to the magnetic flux in z-direction through the loop area, does not respond to an electric field in y-direction (the symmetry axis) and exhibits spurious response to was placed under the strip conductor at a current maximum (Pos.1, close to zero electric field strength) in order to sense the magnetic field with a suppression of the electric field or at a current minimum (Pos.2, close to zero magnetic field strength) in order to suppress the magnetic field and test the probe under a dominating electric field. When the probe is placed at position 1 and oriented such that the transversal magnetic field is directed along the loop z-axis, the maximum magnetic flux response can be observed in the transmission scattering coefficient at the corresponding frequency of 300 MHz, Fig.3 . The measurements were done using a network analyzer with one port connected to the probe and the second port connected to the microstrip transmission line. Moving the probe with the same orientation to position 2, a deep minimum is observed due to the current node (and the consequent magnetic field node); the ratio of maximum and minimum response represents the standing wave ratio which was found to be around 28 dB as was also verified by a measurement using a short balanced electric dipole probe. This proves that the observed response is only due to the low-level magnetic flux at this node position and not due to the strong vertical electric field; rotating the shielded loop by 90° around its y-axis is seen to cut this magnetic flux response by another 10 dB. Note that in this last position, 
